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We, Dunlop Rubber Company Limited, 
of 1, Albany Street, London, N.W.I, a 
British Company, do hereby declare the 
invention, for v/hich we pray that a patent 
may be granted us, and the method by which 
it is to be performed, to be particularly des- 
cribed in and by the following statement: — 
This invention relates to cushions and 
other articles consisting wholly or partly of 
resilient polyurethane foam. By a "resilient 
polyurethane foam" is meant a resilient 
cellular material of the kind obtainable by 
reacting (1) an organic compound of inter- 
mediate cr high molecular weight or at least 
of intermediate or high average molecular 
weight, i.e. 500 tc 15CG0, having two or more 
isccyanate reactive groupings in its molecule 
(e.g. a polyester or polyesteramide having 
nydroxyl and/or carbcxyl groups or a poly- 
ether having terminal nydroxyl groucs), (2) 
an organic poly-is ocyanate (usually a*di-iso- 
cyanate), and (3) an activating mixture, which 
usually ccntains water, and which may also 
comprise an emulsifying agent and an activat- 
ing agent proper (e.g. a tertiary amine). The 
procedure usually -followed in producing 
resilient polyurethane foam consists in rnixing 
tne three materials just mentioned, together 
with any desired colouring agent, hair or 
other fibrous material, cr other additional 
constituent, allowing the mixture so formed 
to foam at ordinary room temperatures and 
then to set at ordinary rocrn temperatures, 
and allowing the set foam to mature, either 
at ordinary room temperatures or at an ele- 
vated temperature. In maturing, certain cross- 
linking reactions which take place between 
the isccyanate-reactive compound " (I) " 
and the organic polyisccyanate "(2)" are 
completed, and the product develops the 
desired mechanical properties. This product 
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generally has a tough leathery skin, which is 
usually cut off before the material is used to 
form cushions and so forth. It is with 
material free from such a skin that the pre- 45 
sent invention is concerned, and this is 
referred to below as "trimmed resilient polv- 
urethane foam ". * y 

It is an object of the invention to provide a 
novel method of forming a rounded edge face 50 
on a slab of trimmed resilient polyurethane 
ioam, i e. a body of the material having two 
mam faces substantially parallel with each 
other ^and an edge face "joining these two 
main races. ^ 

w™^^ t( ? ±Q P reseGt Mention, a 
method or raining a rounded edge face on a 
slab or trimmed resilient rjolyurethane foam 
tas deiined above) comprises subjecting the 
material to heat and pressure along a line 60 
adjacent to said edge face, the pressure being 
directea substantially normally to a main 
race of the slab. 

The invention also includes cushions and 
other articles comprising a slab of trimmed 65 
resilient polyurethane foam (as defined above) 
having an upper main face, a lower main 
tace and an edge face joining the upper and 
lower mam faces and generally convex in 
cress-section with the apex of the curve at 70 
least approximately midway between the 
upper and lower main faces, characterized by 
a layer of compressed material lying at the 
apex of the curve and therefore at the middle 
of tne said edge face or slightly offset there- 75 
from. These articles can be made by the 
method specified in the preceding paragraph, 
winch has the characteristic that it will form 
an intermediate compressed layer of the kind 
just mentioned, this compressed layer extend- 80 
ing over die area over which the pressure 
has been applied. 
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The pressure applied to the novel method 
of forming rounded edge faces on trimmed 
resilient polyurethane foam may be applied 
through one or more dies, which may take 
5 such forms as a thin straight or curved metal 
bar, or a combination of such bars, or again 
a thin-walled metal ring. 

It is surprising that the application of pres- 
sure in the manner referred to above, i.e. 
10 merely along a line, can produce an edge face 
rounded at both of its boundaries with the 
main faces, but it is a fact that the procedure 
specified can produce rounded edge faces 
which are almost symmetrical; the cross- 
15 sections of the rounded edge faces are actually 
generally similar to the end of an ellipse. 
Since almost symmetrical rounded edge faces 
can be obtained, the invention is of particular 
value in that it can be applied to the pro- 
20 duction of reversible cushions with rounded 
edge faces. Jn this case the die or dies or 
other means used to apply pressure extend 
around the entire periphery of the slab of 
trimmed resilient polyurethane foam from 
25 which the cushion is to be formed. Reversible 
cushions of circular, elliptical or other con- 
tinuously-curved outline can be obtained 
using a die in the form of a ring or other 
closed curvilinear figure, and reversible 
30 cushions of square, rectangular, symmetrical 
trapezium shaped or D-shaped outline can 
be obtained using a die comprising a 
number of bars or the like combined into the 
outline in question. 
35 The trimmed resilient polyurethane foam 
may be heated by high frequency dielectric 
heating. The heat is normally applied after 
the pressure has been applied to the material, 
and while it is still being kept compressed. 
40 The material in question may be supported by 
a substantially flat platen, and this platen, or 
any other supporting means used, may either 
be kept stationary during the pressing opera- 
tion or moved up against the die or dies; in 
45 the latter case the die or dies may either be 
moved up against the platen or other sup- 
porting means or be kept stationary. Normally 
"the " die or dies will descend on to the 
material from above, though other orienta- 
50 tions may also be used. The material acted on 
by the die or dies is normally somewhat 
larger in plan than the final product desired, 
so that a margin of waste material Gr " flash " 
is left after application of the die or dies. 
55 The material acted on by the die or dies 
or otherwise subjected to heat and pressure 
may comprise either one or more than one 
layer of the trimmed resilient polyurethane 
foam. If there are more than one such layer, 
60 the peripheral portions of the layers can be 
bonded together by the action of the die or 
dies or other pressure-applying means so as 
to give a unitary or integral product. Also, the 
die or dies may be made to act on an 
65 assembly comprising other components in 



addition to the layer or layers of trimmed 
resilient polyurethane foam, and where two 
or more layers of trimmed resilient poly- 
urethane foam are used there may be one or 
more additional components interposed 70 
between one of the layers and the (or an) 
adjoining layer; such additional components 
should not extend outwards so far as to 
become involved in the peripheral joining of 
the layers just mentioned, unless they are 75 
weldable under the conditions of this join- 
ing. The kinds of additional component 
which may be interposed in this way, particu- 
larly when the products to be made are 
reversible cushions, include the following: 80 
cotton or woollen wadding, loose crumb, 
sheets, slabs, and/or strips of resilient cellular 
materials (which may be the same material 
as that submitted to the face-rounding treat- 
ment, or some other resilient cellular 85 
material), sheets, slabs, strips and/or loose 
fragments of bonded hair upholstering 
materials, tension springs or resilient straps 
stretched across a light frame, helical springs, 
crepe paper, unbonded hair and other 90 
unbonded fibrous materials, and other uphol- 
sterers' cushioning materials. Additional com- 
ponents such as those listed immediately 
above may be employed to modify the 
physical characteristics of the product and/or 95 
reduce its cost. 

Other additional components which may 
form part of the assembly acted on by the 
die or dies or other pressure-applying means 
include sheets of covering material. Such 100 
sheets may be placed above or below or both 
above and below the remainder of the 
assembly (assuming that the assembly is 
mounted for pressing in a ncrmal horizontal 
position). The sheets of covering material 105 
may, if desired, be coated with an adhesive 
composition so that by the time the pressing 
operation is finished they will have "become 
attached, whether with or without the 
assistance of heat supplied by the pressing 110 
equipment, to the remainder of the assembly. 
If the sheets of covering material are of 
thermoplastic sheeting, they may similarly be 
adhered to the remainder of the assembly 
during the pressing operation, but without 115 
the use of a separate adhesive composition, 
where the adhesive properties of the thermo- 
plastic composition of the sheeting itself 
suffice for this purpose. The products 
obtained by the novel method may also, of 120 
course, be provided with covers in the 
ordinary way subsequently to the pressing 
operation. 

Articles suitable for use as life-jacket com- 
ponents and as buoyancy aids generally may 125 
be made in accordance with the invention. 
Such an article suitably has sheets of cover- 
ing material which are sealed together at then- 
edges and completely enclose the -trimmed 
resilient polyurethane foam, and which are 130 
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mipemeable to water. The sheets should be 
of a material which is as resistant as possible 
SaiSKT ^ ^^bon ous? some 
5 vfn^? P ?M J UCh materials ■* «"ain poly- 
3 vinyl chloride compositions, diene-nitrile 
copolymer rubber compositions, and cK 
ferSH^ P? 1 ?"^ compositi^ Prl 

,f UCl -r C ° mprises several ^yers of 
the trimmed resihent polyurethane foam in 

nZTf "tS 1 » w «er-tight co^ar* 
ments formed by interleaved sheets sealed 
together with the polyurethane foam hyefs 
at their edges by dies or the like as previously 
described; these kterleaved-sheets, Se £ c 

15 covering sheets, should be of a materiaTwhS 
is as resistant as possible to sea-water and 
hydrocarbon oils. Preferably ate STSrS 
is divided transversely into water-tight Z 

20 ST* 0 ? ^quilting; the quUting f prSel 

20 ably produced by the application of heat md 
pressure, as in the case of the rounded eXe 
faces themselves, rather than by stitching 

Where two or more layers of trimmed 
resihent polyurethane Ware usedTdS 

25 cribed above, they may if desired be of 
different colours. The use of differently- 
coloured layers enables interesting decorative 
effects to be obtained. "ccorauve 

30 mprLJ^^ a PP reciate d that the novel 
30 method affords a particularly simple, quick 

S3 *«1 degant ^thod of P prodS 
revers We cushions and the like consistinf 
fcsKally of trimmed resilient polyuSnf 

35 invStion? OUOWing 6XampIeS mustrate * e 
Example 1 

«S5fcS&,? " t0 °f 
40 Two thin slabs or sheets rf tri™™^ 
resihent ^ethane faS^JSg 

L/ Y !» by 14 t when n °t loaded, and 
having a density of 45 kilograms per cubic 

45 r^ 611 r l0aded ' we « laid ^e upon 
S » J m * * e Centre of the low « electrode 
of a radio-frequency dielectric-heating press- 
» This lower electrode waffet. 
A centraUy-mounted upper electrode in the 

50 £Z Af^T ftame 0f sq - uare outline! 
naving inside dimensions of 124" bv 12-'-" 
and a thickness of i" and therefore having 
an electrode area of about 6* square kchef 
was brought down on top of die two trSed 

55 St 7 ^'^hane ^m sheets, anTwS 

£S ™° ^ Under a pressure of 4000 
Wh«.the upper electrode was thus 
pressed down but not before, the sheets were 

££S!?L y - heatCd t f0r 30 seconds! Se 
apparatus being set for a frequency of about 

^"ySFHf per second **f* initial out- 
put of 5i kilowatts; the apparatus was fi 

T C set S ng durin S the 30 seconds' 
heatmg but at the end of this time the out- 

65 ^ d ,^ en . to4 J ka owatt S .^ er tt m e 30 
seconds hea ^S the upper electrode was 



This nash^af Ssilv ^movaWe 10 ? 
and was pulled off bv S s however > 70 
article suitable for 4 as f '"^J" 1 
cushion. as a reversible 

Example 2 

K,"^ 8 thousandth! of£ 
ftS^bSrf* ^• Same ^ dimension^ 

appam ms was flat. aS^^MiS 
trade m the form of a reticulated brass frame 
of appropriate outline was brought dovm^n 

SSErtJpayJf'a*- *«• were 

oL^Tm" Per second > a ° d animtial oun 
put of 4 kilowatts; the apparatus was left at 

ggS£ffi£SS£ - 

Seating the upper electrode was raised and 
the seven sheets were found to have for^i 
mt0 ?^gle, quilted, body Lbg dS 
rounded edge faces but also havhfg a sS no 
rounding "flash". This flash was cut off ^ 110 
leave an article suitable for use as the fflW 
of one section of a life-jacket g 
™ e ""'f 1 " 1011 is further illustrated in the 
accompanying drawings, in which?- ' 115 
t :*fT 1 to 4 are schematic vertical sec- 
uons showing various stages in the forma- 
tion of rounded edge faSes on a slab of 
trimmed resihent polyurethane foam fn 

nrfi gU f e 5 is - a verticaI secd on through the 
Product resulting from the operationfdes! 
cribed in connection with Figures 1 to 4 m 

resuei%T°7 i ^ 1 ^ ab oUimmed 25 
resihent polyurethane foam 11 has beenlaM 
on the lower electrode 12 of me SdecS 
heating apparatus, the upper electrode <S 
which is shown at 13 *ff a £3°& 14 i 30 
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attached to it. At the stage shown in Figure 
2 the upper electrode 13 has been lowered 
and the die 14 has partially compressed the 
slab 11 as shown at 15. At the stage shown 

5 in Figure 3, the die 14 has fully compressed 
the slab 11 at 15; it is at this stage that heat 
is applied. In the case of Figure 4 the upper 
electrode 13 and the die 14 have been raised 
again, and rounded edge faces have been left 

10 at 15 on the slab 11, there being a margin 
of waste material or " flash " left beyond 15 
as shown at 16. Figure 5 shows the slab 
11 after removal of the waste material or 
"flash", when it may be considered to 

15 possess rounded edge face(s) 17 and main 
faces 18 and 19. 
WHAT WE CLAIM IS: — 
1. A method of forming a rounded edge 
face on a slab cf trimmed resilient poly- 

20 urethane foam (as defined above) which com- 
prises subjecting the material to heat and 
pressure along a line adjacent to said edge 
face, the pressure being directed substantially 
normally to a main face of the slab. 

25 2. A method according to Claim 1, in 
which the pressure is applied through one 
or more dies having the form of a thin 
straight or curved metal bar, or a com- 
bination of such bars, cr a thin-walled metal 

30 ring. 

3. A method according to either of the 
preceding claims, in which the die or dies 
or other means used to apply pressure extend 
around the entire periphery of the slab of 

35 trimmed resilient polyurethane foam. 

4. A method according to any cf the pre- 
ceding claims, in which the slab of trimmed 
resilient polyurethane fcam is heated by high 
frequency di-electric heating. 

40 5. A method according to any cf the pre- 
ceding claims, in which the material sub- 
jected to heat and pressure comprises more 
than one layer of the trimmed resilient poly- 
urethane foam. 

45 6. A method according to Claim 5, in 
which the peripheral portions of the layers cf 
trimmed resilient polyurethane foam are 
bended together by the action of the die or 
dies or other pressure-applying means. 

50 7. A method according to any cf the pre- 
ceding claims, in which the die or dies or 
ether pressure-applying means act on an 
assembly which includes sheets cf covering 
material. 

53 8. A method according to Claim 7, in 
which the sheets of covering material are 
adhered to the remainder of the assembly 
during the pressing .operation itself. 

9. A metfiod of making an article suitable 

60 for use as a buoyancy aid, in accordance with 
any cf the preceding claims, in which sheets 
of covering material are provided which are 
sealed together at their edges and com- 



pletely enclose the trimmed resilient poly- 
urethane foam and which are impermeable 65 
to water. 

10. A method according to Claim 9, in 
which several layers of the trimmed resilient 
polyurethane foam are used and these layers 

are enclosed in water-tight compartments 70 
formed by interleaved sheets sealed together 
at their edges. 

11. A method according to either of Claims 
9 and 10, in which transverse divisions into 
water-tight compartments are formed by 75 
quilting. 

12. A method according to Claim 1, which 
is substantially as described in either of the 
examples given above. 

13. A method according to Claim 1, which 80 
is substantially as described above with 
reference to the accompanying drawings. 

14. An article obtained by a method 
according to any of the preceding claims. 

15. A cushion or other article comprising 85 
a slab cf trimmed resilient polyurethane foam 

(as denned above), having an upper main 
face, a lower main face and an edge face join- 
ing the upper and lower main faces and 
generally convex in cross-section with the 90 
apex cf the curve at least approximately mid- 
way between the upper and lower main 
faces, characterized by a layer of compressed 
material lying at the apex cf the curve and 
thus at the middle cf the said edge face or 95 
slightly ouset therefrom. 

16. An article according to Claim 15, com- 
prising more than one layer of the trimmed 
resilient polyurethane fcam. 

17. An article according to Claim 16, in 100 
which the peripheral portions of the layers 

are bended together. 

18. An article according to any of Claims 
15 to 17, provided with at least one sheet 

of covering material adhered to the remainder 105 
of the assembly. 

19. An article suitable fcr use as a 
buoyancy aid, which is as specified in any of 
Claims 15 to 18 and which is provided with 
sheets of covering material which are sealed 110 
together with the trimmed resilient poly- 
urethane fcam at their edges and completely 
enclose the trimmed resilient polyurethane 
fcam, and which are impermeable to water. 

20. An article according to Claim 19, com- 115 
prising several layers cf the trimmed resilient 
polyurethane fcam enclosed in water-tight 
compartment: fcrmed by interleaved sheets 
sealed together with the trimmed resilient 
polyurethane foam a.t their edges. 120 

21. An article according to either of Claims 
19 and 20, which is divided transversely into 
water-tight compartments by quilting. 

C. H. BOWYER, 
Agent for the Applicants. 
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The material acted on by the die or dies 
may comprise either one or more than one 
layer of the resilient cellular material in 
question. If there are more than one such 
5 layer, the peripheral portions of the layers 
can be bonded together by the action of the 
die or dies so as to give a unitary or integral 
product. Also, the die or dies may be made 
to act on an assembly comprising other com- 
10 ponents in addition to the layer or layers of 
resilient cellular material, and where two or 
more layers of resilient cellular material are 
used there may be one or more additional 
components interposed between one of the 
15 layers and the (or an) adjoining layer; such 
additional components should not extend out- 
wards so far as to become involved in die 
peripheral joining of the layers just mentioned 
unless they are weldable under the conditions 
20 of this joining. The kinds of additional com- 
ponent which may be interposed in this way, 
particularly when the products to be made 
are reversible cushions, include the follow- 
ing: cotton or woolen wadding, loose crumb, 
25 sheets, slabs, and/or strips of resilient cellular 
materials (which may be the same material 
as that submitted to the face-rounding treat- 
ment, or some other resilient cellular 
material), sheets, slabs, strips and/or loose 
30 fragments of bonded hair upholstering 
materials, tension springs or resilient straps 
stretched across a light frame, helical springs, 
crepe paper, unbonded hair and other 
unbonded fibrous materials, and other 
35 upholsterers' cushioning materials. The use 
of additional components such as those listed 
immediately above can be of value in modi- 
fying the physical characteristics of the pro- 
duct and/or reducing its cost. 
40 Other additional components which may 
form part of the assembly acted on by the 
die or dies include sheets of covering material. 
Such sheets may be placed above or below 
or both above and below the remainder of 
45 the assembly (assuming that the assembly is 
mounted for pressing in a normal horizontal 
position). The sheets of covering material 
may, if desired, be coated with an adhesive 
composition so that by the time the pressing 
50 operation is fiinshed they will have become 
attached, whether with or without the 
assistance of heat supplied by the pressing 
equipment, to the remainder of the assembly. 
If the sheets of covering material are of 
55 thermoplastic sheeting or textile-fabric-backed 
thermoplastic sheeting, they may similarly be 
adhered to the remainder of the assembly 
during the pressing operation, but without 



the use cf a separate adhesive composition, 
where the adhesive properties of the thermo- 60 
plastic composition of the sheeting itself 
suffice for this purpose. The products 
obtained by the novel method may also, of 
ccurse, be provided with covers in the 
ordinary way subsequently to the pressing 65 
operation. 

Where two or more layers of resilient poly- 
urethane foam or other resilient cellular 
material of the kind specified are used as 
described above, they may if desired be of 70 
different colours. The use of differently- 
coloured layers enables interesting decorative 
effects to be obtained. 

It will be appreciated that the novel 
method affords a particularly simple, quick, 75 
efficient, and elegant method cf producing 
reversible cushions and the like consisting 
basically of a resilient cellular material. 

The following example illustrates the 
invention. 80 
Example 

Two sheets of resilient polyurethane 
foam, each measuring 1" by 14|" by 
14J" when not leaded, and having 
a density of 45 kilograms per cubic 85 
metre when not loaded, were laid one 
upon the other in the centre of the lower 
electrode of a radio-frequency di-electric- 
heating pressing apparatus. This lower elec- 
trode was flat. A centrally-mounted upper 90 
electrode in the form of a brass frame of 
square outline, having inside dimensions of 
12i" by 12-}" and a thickness of £" and 
therefore having an electrode area of about 
6i square inches, was brought down on top 95 
of the two resilient polyurethane foam sheets, 
and was pressed on to them under a pressure 
of 4000 pounds. When the upper electrode 
was thus pressed down, but not before, the 
sheets were di-electrically heated for 30 100 
seconds, the apparatus being set for a fre- 
quency of about 37 megacycles per second 
and an initial output of 54 kilowatts; the 
apparatus was left at the same setting during — 
the 30 seconds' heating, but at the end of this 105 
time the output had fallen to 4t kilowatts. 
After the 30 seconds' heating the upper elec- 
trode was raised, and the two sheets were 
found to have been formed into single body 
having doubly-rounded side faces but also J 1A 
having a surrounding " flash " about one inch 
wide. This flash was easily removable, how- 
ever, and was pulled off by hand to leave an 
article suitable for use as a reversible cushion. 
C. H. BOWYER, 
Agent for the Applicants. 
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the Original on a reduced scale. 



^NNNNNNNNSxy^y 




/ft /^ « 




